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(54) CHARGE PUMP CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To drastically reduce the power consumption 
of a PLL circuit. 

SOLUTION: A current source 11 generates current of current 11 (=I0-I2) only 
in a period tn when it charges current to a capacitor CL In the period tn, a 
switch circuit 200 is closed, current 10 (=11+12) is supplied to a transistor Q4, 
and the transistor Q4 drives a transistor Q2 through the current 10. A current 
mirror circuit that consists of transistors Q1 and Q2 returns drive current 10 
back, further multiplies it n times and supplies it to the capacitor CL Except 
the period tn, the circuit 200 is opened, current 12 is supplied only to a 
transistor Q3 and the current mirror circuit stops supplying of current to the 
capacitor CL 
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mm&-mmtm!& i ^m^m^imm^z^t 

ButBftw^«oms«?±<oigt=. flufewftscflutesi io 

flutes i fc flute® 2 <omafi£<9iii;:af u >s 3 
fltrtes 2 <^KS«<o«at3ft4"ts» 2 
flutes 2 comm.%^wm±-thm 2 £omsstt<o«« 

Srfluie»^at«^L. fTKaffll^t/^fcjBtT. 
flute® 1 «*S£«l&#S«igl6s$Jc: s flutes 1 <V9.W£ 20 

mmzm^-th^mmmb^^tm^miizm 

flutes i «*sMw>*a*»£*** 1 

flutes 2 ^msd^mssr^±-r.?»s 2 

AutefiffiH; vvx cjtc t t . flutes 1 uotKJtt^so 
«n$(cii, fljies i ««a3s±^s*«ffcttss 1 «o * 30- 

Ci =Vf • g B = TF • ( q/KT) 



* msffiw«5i$rfluieiBis#gtcft*& l . fries 1 osss 

flutes 2 

364-tss 2 coms5flE<oms5^flirieiBi«#afctti&ts 
S3?>mB£«*^gfc *#T6iB*ja i ttes^ 

[000 1 ] 
[0002] 

imnmtiXTfmitfffltLx o t*mm) m 

JtK^-T (PLL) IHBiMK<J8l*MlT^*. PL 

(V-Vft-yL) , 

df^HBtiiV^-Ctt. lift, #>7®minpnBV 
yyi'ZffrhffitftZtL&jjl'yhS.y-tsimzj:*)^ 

yh$7-mizX*)'irhtl2>. 

[ooo3] LfrL%wt>. pnpmhjyfx 

[0004] 

mi] 

• 1= - (1) 



[00 0 5] COfcft, ftff$me&tt8ft&ttU * 

fto/jisyhsy -mizmzmtwim i <> f>«s& 

(«8K I . ) < * 0 , fflHW^^ir Li 

•3. 40 

[0006] *^BB(i±iEt^^*sw^r a Mtig^ 

X%Ztit:i><r)X-h*). JgJMIMMctJUTtt. 

SHfla«f»WMS*m8BI I . * * u 

Vt»5 9-GI»fc:(l8&U ClWJWOjffllBBi, Jt8M4" 
'SrVMSSEflt 1 2 Zi-v-ismftZ'+TOtil'yhiy-® 

mzm-rtm £w*-5sxy7Tsm&M&t s ^ t 
w>mffoAuyhs.y-\3\mzm^mtthztiz^5o 



vxyrmzmtzztzmti-z. 

[0007] 

fcjett, frtet?t^coi;SEffi^<7)iK. flute© 

-rtHtt^s t , fluieffitt¥s*«^fries 1 comw.m<?> 
mmfcizmtx. taamizm^w^mcomm^ 
ik* in i emtmztitt. mzm&wxizfet 
x. mB&ifAsffyvgtmiMmk* mmm^mzmi 
s i nmfiimvwtifii&te i , fjtefi^omaE#jfc<o 

RMc. fluffiW^gtfluteSl <0«8SffiJ: 0 *>'>&^ffl 

[0008] SWfctts flutes 2 fl5 
ES 1 flutes 2 <9«atttO£(c9 U ^S 3 CO 

mssd^ma^^-rss i ^tiss^^s t . flutes 

20«a*tf5«at«±1-4»2<^WBfi±¥»i:. if 
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[0009] *fig<cl4, ffj£ft 2a«SKfKtt¥l»(i, fii 

tern 1 o«aii«)«as:»tf *» 1 

t , mem 2 <^aM*o*s * 2 ?>wm%£. 

*8i«^ttoma£flna»»*8fcfl9&u fines 

[0010] sWWBC«6f-+-i*K>711Wi, Mi 
14, ft20Mtlft*lg»>&mfr**U S»tefcg*8 

1 1 cow8s.mm (^-v 

HSffii 0 i>4»5rlMl03$2 05S8Mtf>«SS£ aw-. 

[ 00 1 1 ] mi coimm^&ii. mut. imcox 

2i|cOpnp0cOh7yv ; X^*^ffljS$ixS^ 
*-y«fH8«)*l/^hS9-BIIIT*-9T, §B»*& 30 

4. 

[0012] m2cr>v3imwzti^x, mi ^ma 

^tUSS-f-v- ^tSJtBia^t. f-+-5^WM>Olt 

l<0«afitt s f-^->'*L^V^|g|cf«0»2<50lEg{ffii 

onfc^u^3<o«sfi (=s5iosa«-*2«« 
<oma*&£-t4. *2o«s«^#aii, f-* 

xX&V^T'&4a^^c^7W^-f, Sic, f-+- 40 

WrV 2^«giEtt^maSrll*"r & . 

[0013] ^»SiiflD#gl4, ft-j«li©*vy 

ffi^2^mSfflO«»5^tt*&L. ftffifc*»***- 

s^-4«iiafctt. ffiB*a<?52-3<oh7>'^^o— * 
com 1 ominous* mti . 

[0014] ioidfc, ll»fc:*atfcf-*-s^-4a» 
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fct=j:»). msaiflo#8i4, ^ffliao*«»fei!itt, ft 

[ 0 0 1 5 ] ft*e*a*ftMtt-£*££(i. IB 

»#gttc«io«att<o«a*ttiftL. ft»K«tt* 

£ L=S:v vifr&fcJi, iE»#Slcm 2 OTOfla«SE*ft 
«rt-4«tdtS2Wl8a«l&*a*«j£L'Cfc, Htt* 

[00 161 

mmmm 

LL (phase locked loop) @8§ 1 <0fl|jifc£7jrf 

4. BlfcSf*J:3tc. PLL0S&1I2. SHMi^i 

niS8(osc) loo. #u«io2. mnasmi 
io s f-v-y^yrmssi 2, u-nxiow (l 

PF) 130, VEBHWHBiaB (VCO) 132, # 
fflttl 34fcj;^y7 ; >^CL mitts WR 

[0017] ^-x*ryr@s§i2ii, m\<DxAv 

*@8& 1 2 0 , miffiS 1 2 2 . 1 24. SI 2 WW 
[USS126, r-f^-H128, pnph^y^'X^Q 
1. Q2fcJ:lKnpnh7yv : X5'Ql 0*^«$il 
4. PL LOSS Hi, iftfeoawaWHciD. ^Pfi 

[00 18] PLLMl^iii 
PLL0»lfctiVvC. SWftlHNBBIftl 0 014. 0f 

*. i o 2ii, wmt&mm 1 o o*^a* 

ilSLTfiifflJtKlIISS 1 1 OfcttL/catfrt*. 
[0019] (AffiftRISK 1 1 0(4, ^J9ff 1 3 4*>4> 
A*?W^o 7 ^fVCO(Ofi«t. ^ffl»10 2 

*»^A*s*i4aew8^ Re f comtzitwtLx. a 

flMO/t^^U. D££t£L, f-^-v^yrHJSH 2 
^A^>y^-Is]K12 0, 12 6t»LTaj*-f&. 
[00 20] f-^-x^yriHlKl2lct5V^T, M v 

^-igss 1 2 o ii, fiffln^vuxu^a<i i omsizm 

tT, «SES1 2 2* { ^i-&«{jS2:h7y^^Q2 

ic«tr^-ri>. *4<srf-0»i2 6tt. »^ 

[0021 ] Y7> : J7,9Ql2kY7> ; JX?Ql\t 



2/23/06, EAST Version: 2.0.3.0 



(4 

5 

(4, ^yh$7-[HS&£*8j£U byy : JA?Q2lz 

1 28t b^yy'x^Qi out. ttlsyhzy-W 
LTnfSU M^yfytCi *»fe«»S*S (#y 
[0022] n—KX7 4)V9l 30(4. ayf'yfrC 

£EM«PiifiBiR 1 3 2 fc« l t ffi^rf* . n&nammk 10 

@S813 2(4, n-m7<Ml 3 0O!itfj1EEEflft 

» 1 3 4 li, tEEMMX&HR 1 3 2 *> A* £ft £ ? 
oy?«**4MaL"C?a«y?fi*vco*4jftU ffl 
fflJttMl 1 Ofc*JLTUtfrt-&. 
[0023] PLLBSSlcogfl^ 

«r, PLLmivmimth. waamm 

1 0(4. #E£l 3 4frt>AJ}Zti&9n-v9m^VC 
OOfiffli. ^JVttl 0 2*»6A#S*l.*3BWi#Re 20 

[0024] ^*ff#Re f b?av9{&VCObto 
fiffltfft-aTlvfrnfc, S/*sKyrEIBl 2(4, ffl 

«* <f-Y-s>/y-.*) Lfc*), n>f>-tCi 

[0025]»l#Reft?D7^OTVCOtO 

(4. tiffin* U, D(4. ?D-y?fI^VCO;fcJ:tf£ 
mm*?Ref<Dl§\M (tr.f ) AOfeiitfrlcNUVW 30 

t D ?n*fc:N t i&jhi 1 1 * 0 . c: timvnmm 
immmobZh. u-ox, mm^Ref t?nv? 
mvcobco&m^r^ztfr&iz^ ay?*? 

[0026] 3>-T>t>-CL te»UTf-*— y/dfvr 

Sflfc OI-S^O^fHl^O fc , #M3§ 1 0 2 
%S@S§ 1 3 2 S 9 o -y ^fS^-co^ffiti. S¥ 40 

tt-f rsbik 1 0 Q-m&thwitxi <•> ?m^n&m 

[00 2 7] ±±ni^y2M^l 2cr>W!£ 

WI1I»8:RW4. 112(4, HUc*L>tPLL0»l 
sAKvrEBU 2fcfCHIStfflV^fiS^ 
-S^y7TgBi4»li«*S^B-C*4. 02 
Ki>WC(4. m&#XVaT<?>mWcr)f$vM£cr)tzMz. 
avfWCi izVfi&^-t-iSthi-v-itUftb. 
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[0 0 28] 02£?jrti:5(;:. 1"-v-^y7|l]S8l 
4(Ci}WCI4. ^-v- ^-Kymiffll 2lZ&\1hX4 v 
f-ES&l 2 0£:L , C. npnj&Dl-^yi^QS, Q 
4#ffiV^*U h7y^^Q4<i. h7y^X^Q2 

Ql. Q2^fllfiW-|>^l^ybS5-[lIB(4, m«I 0 
St^OjRL, nfgL£l;SSnIo tnyfytd (c^- 

m>. isi«oiH]S§ (0*-t*-r ) tiOb^y^^Qi 

0$-^LT3yr>^CL Ht8n' Io ' ( = nl 
[0029] Missis 

2l,zmLtl1-*-i''X>7E&l 40rt-*-isfflttZffi 
4(CfcWt(4, 29H#Re f *>BS1 ( tr.r ) sort. 

^fyirci tf-ir-^ffawra <t„ ) m<± 
mcomrsx^mzmm. 1 0 # v 5 v ^ ^ q 3 tea 

[0030] »W^Re f i;^D-yi?fi^VCOtcO 

3r<«vwiB(t» «ttef )t\ b^y^x^Q 
4, Q2t«aio *«aai» $f>fc> h^y^Qi 

t=*Sn 1 0 ( = 1 m Afilh) *»ath. v f-r-y'^yr 
EIS§ 1 A<o^- : JU^zWxh^a)^.m± ( n + 
1) Io tW. tot. H7y^^Q3toTiixl.m 
«io comaffiSr/jN§<-f5ittc«J:0, ^y 
r0S& 1 4 ^ fc lfix* h . 

CICIT. ^y^lWtS-ffo h^yy'X^Ql 0(4n P n 

heox. h7>=jx?Qio commiz&wsWfc 1 
. ' <m*'bi$<t&zbtfx'£z>. 

[003 1 ] -U, ^*-itmftZ'fT0Y7> ! sX9Ql 
l(4pnp^T-J>S*:tf>. ±&<7)&o\,Z, ^ggfg^nO 

^y^^QlSrffiK-f&liSSlo <0ttS-#»c/^< 
fSt. b7y^^Qi(4, ny^yifCL (cMtx 
- y«e£ffitt"frs i t *«t-# ^ < % -> x l 

to. 

[0032] t&2<r)mmmb LxaT^t^-i^ 
^yrniB(4. ayfyfci t«sa*f-+-5^-6a! 

iixJ^koSBHfc, f-v-v^yriiisi^^-y 
awtje* wfc8Bi*«swi*i««t4 i t (= «k 0 - m 

[0033] ±2 = js2£>7]m 2 0 
04(4. £2*gHMWc&ltS:t^|cttftf-*--3/ 
^yTl2lB2O£7)m)t^S-r0T-S>l». 04(Ct3 
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- ynuffc 1 4 1 m 1 t> co(c<4R-co*H? Lt 
$>•?, 0^fc4imT<O!BHflOf^fcWc#><C, ^r- 

y* ynuss 2 o o^-ya^k . xyrmv) Y 5 
[ o o 3 4 ] 04 {zffrtz. o (Cs f-^-^yrniK2 

0(4. pnph^yy'X^Ql, Q2, npnh^yy' 
X?Q3. Q4. X4 •y^@S§200. Hi&SIi , I 
2 fcitf^yy'X^QlOfr O^O. 

l-v-is#yy®&2 0(4. f-r-i^tfyrmss 1 4 10 
(02) ^mssisio sissksh . 1 2 tanu x 

(01 > iz&tvr. *-*-5>jJfyTHBU 2fcB*&£ft 

[00351 <aaii i 
maai 1 2 msm 1 2 ( i » < i « > 

PLLHSSl (01 ) attfflJttHalK 1 1 0*»4>A*S 20 
litey-fi^Ci (cftS&^-r-Sf-ifln (t» ; 

03) msaiu ttt>fch5v>'*^^Q4k:««ft 

-TSSiSffili ( Ii = Io - 1 2 ) £«£t*. 
[00 36] xd T±E&2&0 
X4 •v*m2 0 0(4, <SMa>W*U#IMH6l fcfc 

0. h^yx^^Ql^nyf'ytCL tm85S:f-v- 

* am ( t D ) towflj t x . raox 1 1 *%^-r 
a ma 1 1 t. mass 1 2 a«-t&aa 1 2 £jd£ 

-atHaMlD (=Ii +I2 ) <7)WMZhyy>> 30 

1 2 coSSCSr h 7 yy'X ? Q 3 fcftfc-fi . 
[00 37] h7yy'X^Q3. Q.4 

h5yyx?Q3. Q4. smmitmu ztihw 
Yvyvx9<r>n. t-7yy'x?Q3(4. im&vux 
utfi&mm o 5r k o . h^yyx^Qi^yfytc 
l tcma^^-xL^v^wcti. maim iphfk 

teZKbWfcli SrSW-. h7yy'x?Q4<4, ftffiH 
v u #f&Jifi l £ k 9 . Vyy-JxtQiffzi y~r 

yifCL tma5rf-^-y-r«.,TO (t„ > azit. ma 40 

U h7>^^Q2t^-fl,„ 
[00 38] hyyiSXfQl . Q.2 
YyyisXfQl, Q2J4. 3yf>tc L fcf-*>-y 

1, tiLtt&vuxutmmmizt 9. b^yyx^Q 
e. h7yvx^Q4*^h7yy'x^Q2tflt|&§n 

fcttttt*. 50 
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[0039] xyrmtt 
T-*-i?xyTm,2 0<r>xy7&ft\±, 
k |aJ«coH]S& C m*it-T ) <C J: 0. h^yiAX^QlO 
Sr^LTnyrytCL ^TOSn' Io ' ( = n 

10 ) Ztfyrtz. 

[0040] ++-i?ilt>rmi2 0nmte 
UlT. 05£#8§LT. f-V—y'^y7-lH]K2 0^t!l^ 
SrlttHftl). 0514, 04(C*Lfcf-^-y'--Ky7-|l]?g 
2 OtfOf-ir-ygP7>^cgai)-&Itl:giE$r^-r0rj)S. < , 

nasi* 14, mad 1 2 comffi^^tc^L, «a® 

1 1 (4. »tywu^iil lib*), 3 yf 

cl izmiZj-T-iytm® ( to ) onifctfit. a 

SEffl 1 1 ( = 1 0 — 1 2 ) 0>«a*8£*-4 . 
[0041] 3yf-'y?CL fctt«fe»*-s^-&ttte 

«W§-R e f k 9 a -y ^«#v c o k«>ffiffiA*£v\ 
fifflH^vi-xu*>-f&sfi 1 s- 1 0 . b 5 yy'x^Q 1 *5 
ayry-lfCL fc«t***-$^-«mifc*jvvc, ^ 
yf-HI»2 0 0l4, 1KB«Ii , I : 

tta<iio (=ii +12 ) <om»g$'b5yy*x^Q4 

KflBfrt*. h7yv*X^Q4J4. USEiSIi . I2 
X^^t@S§20 0S-^LT«^-ri>^ff«ffiiIIo <0 

[0042] h^y^'X^Ql, Q2J4. YjyiSXf 

2oc7)^y7-a57i-{4, f-*-y»»i:PWfc, h^yy 
x?qi oatix^yfy^-ci *^msrm* 1. ■ 
(=nio ) i*yrt&. ^t, z.<rm$* 05 1 
jK-fi^tc. ■7 v ^-y*^yr[s]»2oof-v-v ! g5#t 

Siaxl»«DSfi(4 ( n + 1 ) Io C=(n+1) (Ii + 

12 ) 3 

[004 3] fctt«fr**-s;UHta 
ffifflH^xUj&JNffilffiOSrk 0 , hyy'Jx^Q. 1 *>* 

X>f •y^-@S&2 0 0<4H^, WBMli (4«S!E(il2 CO 
«S£2:b5yy'X^Q3^tt^ So Y-?y'JX?Q3 
14, 1 1 3&»feflttft§*l4«SSli ^L, h^y 

[0044] h9yy'X?Q2t(4. h5yy'X^Q4 

^«a* { tt*&$ti^v^t-, h^yy'x^Qi, Q2 
* { ^«-r^»*yyhS 7-088(4. ayfytd, (c^f 

3yfytc t wwimk*&±tz. ft->x. zco 

05(^1-4 9 fc, f- J r-y*^y7 , EIK2 OOf- 
v- : y"mizffl\&W.W.fflt 1 2 k ^rS . 

[0045] Lt* 4 a t . f-^-y'^yrtaiss 
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mm^m^m^i &*>h 3 y^y*r<z\. (c«s^« 
iki,%\ymiz\±ii (<io ) t%*)^ mwmRe 
f ojgjaor < mfr<D®£ Lfr&#>%\,^ y-r y-9-ci 

t«S«r««M-6JB!BI (to ) Co* I. fc&S. ft-? 

x*y7Tg»14 (H2) fcJfc^T, AW*****®: 
[0046] i3gi» 

+*-i*t:y7®i&2 0 (@4 ) opmcom&myit 

[ 0 0 4 7 1 +*-iStfy7®Kt22(?MdL 
(f-r-^y7TS»2 2) SflWiSTOrfci. & 

ivCfcO. 06fcjSL£^-i*KyX[HlK2 2«D#tt 

[0 04 8] 116 {Cjjrf f- ^-^yTH18S2 

2li„ SSEiSIa > pnp h7^X?Ql, Q2. Q 
7, Q8. n P nh7>yX^Q3~Q6, Q10-Q 
12*Jj:V^>f*-HDl. D2*^1f«$a. PLL 
SKI (HI ) tfe^Tf-V-x^yTEKl 2KS$ 

[004 9] OiO, ^-v ! .-Ky7'|51S§2 2{i. ^--v 

- 5;* y raffs 20 (04) commii , 1 2 fcii/ 

~Q8, Qll, Ql 2fci^M^-HDl, D2T 

^Sffilla . h5y^X^Q5~Q8. Qll, Ql 
2fcJ;Vr^^--HD 1 . D2*\ f-r-^stfyTIIISS 
2 0(cfe}t^«SE^Ii . 1 2 tsXVxj •yf-IUK2 0 
0fc|Blt»Mrff3. 

[0050] 1 a « % mSSffl I a *5H«*8*fc* 

*. h^y^^Q7, Q8«>XS'y^|B]±tt«SRS 
it, h5y^^Q7, Q80x5v^li«gt»I. £ 
#LTIEltM;:«gc£i"U h7yy^^Q7, Q8<7)3 
WveW-fsi— KD1. D2c7)^y-Kt 
S^StU ^-f^-KD 1 . D2i1tLThyyi''X? 
Qll ( 11M X) , Ql 2 ( n" *M X) 
fcJ:l*<-Xfc»8t&,VC*$iJ, h7V^'X^Q7, Q 
SfciltftSKIia ti. ECLcomm®S&*mffct&. 
Yyy-JX^Qloy^-X^t. PLL1HK1 (Hi) 
OffiffiitKElKl lOfrt>AJ}Ztihffi$£>WXUcr) 
WBMfe^Kti £il, hy>i?A7Q8<7K-Xl l Z 
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[005 1 ] hyyi/XfQill (l-*MX) &£tfh 
yyi?X9Q6 (n' tMX) li, h5y->'X^Q7cO 
*»**r9iBU n' fgLT byyiSXfQ 3, Q4<9 

7y^^Q12 (n"tMX) fcitXh^y^X^Q 
5 (llMXHi, h^yy'X^QS^mSS^lff-OjgL 
Tl/n" ^ LT f 7 yi/X 90.3, Q 4 <0X $ y ? (C 

[0052] ^-^yrngS2 2<rm& 
10 «SS2SIa Ji, ^SJfila <?)Wfai Yyyi/XJQil, 

q 8 

[0053] ayf/tci fcm«te**-yj-s»& 
PLL0SS1 (01 ) ofiffiitKiaKi i o*^a^j§ 

its » vux u oftKtHTOtfttiitt 1 1 fc 0 . h 
^y^^Ql^LTayry^CL fc*S£:flBfrf 
£%&£Mvt. h5y^'X^Q3, Q8(iON#Bl s 
b7y>-'X?Q4, Q7itOFF$JRk%b. 
[00 54] Yyy'JX9Q,Ht^ ?<{*-YDlZit 

20 VXbyy : Jx?Ql uzwgi\*z&%tz>. hyy 

iSXfQl 1, Q63WW^&j&pyh$5--|iiBtt, 

T«SEffin' I a (=•*- J r->-*^yXl5)SS2 OfcfcltS 
Io ) h?yS^*Q 4^x5 7? fcflfefc-f 

i. 

[00 55] Yyy'JXfQAte. Yyy'JX^Qil 

2, §5tfmmhi]vyy\y-mktfmkth%m. 

<In' Ia (=Io ) CDWmtiiZ. Yyy : JX9Q 
1, Q2*5«j£t5*l/yh5 7-|sIS8ttt^1-a. h 
30 5y^X^Ql, Q2A«fl|^f&^U'ybS 7-E88 
ti, N7>^X*Q4*^ffi&§i-Um8Sn' Ia ( = 
f-^-^yTlHl8&2 0(Cfcftl)nIo ) Sr. ayfy 

[00 56] ayyy^CL ^!M£±±=yL^l 

PLL0S51 (01 ) <0tifflJU»[3I»l 1 0A^A*§ 
itS{5H8H^/l'XU<O^Kteft^* { liafflOi:?jrO. h 

^■tfc^T. N7y^'X^Q3, Q8tiON«ffl s 
40 y^X^Q4, Q7ttOFF*t^fc^. 

[0057] S7yy'X^Q8li, *W*-KD2*tf 
LTh5>^*X^Q12tliaia*fltt&i-S. h^y 
>-'X^Q12, Q5A*aW«-**Uyh5 7-llUIMi. 
b9y^^Q8*»ttfft^-*«a$*fi)jBl^ 1/n" 

^lt, madia / n (= 1 2 ) aimmvyyjx 

?Q3<DX$-y h 7yy'X?Q3li, h 
7y^^Q12, Q 5 t>m&thti\' y b 5 7-08S 
*^-tSmSEfflIa /n (=f- J f-^yXIUK2 0 

ttj*t* 1 2 ) o«at*at. 

50 [0058] 07Ji, f-v-^yXHIffi2 2 (06 ) 
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1 1 

(ONfirfm) (cf±, fif-jW5Ql, Q2te»t 
4*SMW>£fHi (n+1) n' I, C=(n+l)I 
o Dfc^rOs h7y^^Q7, Q8l?a>£>flJ|££*tS 
l»EI»(CSHl£ttSl. <= I. /n' ) 

n' ) I. 

[0059] ait^txdtz. ?*->>x>y 

®B2 2K;fcivt s ayfy-fCitzm^i'A'-^l 
fcvufta (OFFifW) fcfcL f+-y«W)Q3i: 
«Sh.4«SttttI. /n" C= Io /n' n" D 

2<of-+-^*at»tewi4*a«tt (l/n* n-+i 

/n' ) Io fcfc*. 

[00 60] JWiWtW, 0Utf, n" , n" =5 

Stf-v- ^yrni8l2 20**-yS5#fcSDft.S« 
Sffif±. (1/5+1/5X5) I„ =6/25xl„ 

=0. 24 io t^rOv f-^-v*fyriiissi4<o^ 
fojBJHtref (Ci5ft*w&iir< flavor. 3>r 

(l^Re f fc?Oy:?ft#VCOfc<0&fflj!>^ofcf&7) 

[006 1] fiUJWiLfc J: -5 fc, f-r-^yriHB 
2 2fcJ:tur. Jg««^PLL|llttOffl««»fc*«K 

[slB2 2£, ^ttBttffetfflH-S fc % 3gtt»fc»t 
[0062] ^MM 

2 2 (06) «f-*-S^«D^£tf>rr^fc:jKffl 

[006 3] 08(^-^1 -5^ T-?S(tgS2 4tf) 
C0hyy : JX^Ql-~Q8, Ql 1, Q12tfDR*fffitt 
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1 2 

tfOh^yi^Ql ' ~Q8' , Ql 1 ' , Q12' s 
mSSSl- fcitf^tf-KDl. D2A^flJfiX*fL 
T-?gfggS2 4<Cj:*Uf, r-r-iSiXynm 

-thZbtfTtth. 
[0064] 

WS:V^|f«JUc«LT«8I*tt*ftt4»ilB(c^)». IB 
»te&g**Sv*«8Si. £±fe^yh$5-[HlB(e 

$.7-®mzmfite®tzthzbizs:y) % «*a»** 

20 [01 ] PLL(phase locked loop) [5]B<7)filj££^-f 
0T£>&„ 

[02 ] 0 1 last,*: p l LW&M-Y-ifxyrmto 
b ixgrnizm^htimfczmtrnx-ht . 

[03] 02fc^Ufc^*-vtfy7IIIBOf--r-vg8 
[04 ] *2<^UI»JBfcl3ft&*»BBicffi4f-v— 5^ 
[05] H4t*Lfcf-v-5^yriH»«f-+-^» 

30 [06 3 04 \ttLtt*-tty7mHP89mem 

[07] +*-i;x>7®M (06) ^b^y^^Q 
[08] f-v-s/sKyTTHB (H6)<0ft->W« 
4. 

1-PLL0B. 1 0 O-gWHSSBB, 10 2- 

1 1 o-mut*mm. i3o-d-ax7< 

40 13 2-«EBW«WSfillI». 134-4WSKKK 1 

2, 14, 2 0, 2 2, 2 4-f-^-^yTmBs 1 
2 0. 12 6, 2 0 0—J*4 vf-EB. 12 2, 124 
-ttffilU 1 2 Q1-Q8, Q10- 

Q12 (Ql* ~Q8' , Q10' ~-Q12' ) -h? 
yvX*, Dl, D2-y-f*-F. Cl -If^yf 

. Io . I 1 . I 2 , la 
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